Four different well-posed regularizations of the improperly posed Cauchy problem for the backward heat equation are investigated in order to determine whether solutions of these problems depend continuously on a perturbation parameter. Using differential inequality techniques, we derive results implying continuous dependence in each case.
INTRODUCTION
One method that has been used to construct solutions to the ill-posed Cauchy problem for the backward heat equation is the quasireversibility method (see [9, 10] for references). The idea behind this method is to perturb the ill-posed problem into a well-posed one and use the solution of the well-posed problem to construct an approximate solution of the original problem. A number of perturbations or regularizations have been proposed. These include a biharmonic regularization [9] , a pseudo-parobolic one [10, 16] , a hyperbolic regularization [2, 10] , and a regularization in which the initial condition is perturbed rather than the differential equation [15] . Unlike the initial value problem for the backward heat equation, each of these regularizations produces a wellposed problem containing a perturbation parameter. One question that arises is whether the solutions of these four regularizations depend continuously on this perturbation parameter. Such studies have been referred to as "continuous dependence on modeling" investigations and have been carried out for a number of both well-posed and ill-posed problems (see e.g. [3, 5, 6, 8, 11, 12] ).
In this paper, we shall derive inequalities from which continuous dependence on the perturbation parameter for solutions of each of the four regularizations of the Cauchy problem for the backward heat equation can be inferred. We thus consider the following four initialboundary value problems. In each problem, D is a bounded region in ]t with boundary OD, A is the Laplace operator, is a small positive constant, and T is some prescribed value of time which, except in the fourth problem, may be infinity. (1.1) This is a biharmonic perturbation first suggested by Latt6s and Lions [9] as a regularization of the initial value problem for the backward heat equation. If we restrict ourselves to a finite time interval, then Ames [1] showed that provided the solutions are suitably constrained, the difference between a solution of (1.1) and the "solution" of the problem with e =0 is 0(6.6(t)) in [16] and have been considered in the context of the quasiversibility method by Showalter [13, 14] and Ames [1] .
Our third problem involves a hyperbolic perturbation of the backward heat equation, namely
(1.3) Ames and Cobb [2] have recently compared solutions of (1.3) with "solutions" of the Cauchy problem for the case e --0.
Finally, the fourth problem is a regularization in which the initial condition is perturbed rather than the differential equation.
(1.4) Showalter [15] calls this a "quasi-boundary-value" approximation to the initial value problem for the backward heat equation. Problem (1.4) has been shown to be well-posed for each e > 0 by Clark and Oppenheimer [4] . We point out that this problem is equivalent to a Tikhonov type regularization of a Fredholm integral equation of the first kind (see [7] 
